Department of Agriculture [USDA], n.d.-b).
A greater number of local supply chain participants benefit when food is sourced in state (locally) rather than out-of-state because more money ends up in the pockets of local producers and distributors. Local fruit and vegetable producers and SFAs interested in developing business partnerships for local procurement would benefit from recommendations on menu-appropriate fresh market products, volume, and purchase prices. However, detailed data sets from SFAs are uncommon, limiting opportunities to advance procurement
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Introduction and Literature Review
Farm to school (F2S) is a national movement with the goals of educating persons, particularly children, on where and how their food is grown, improving nutrition, reducing childhood obesity, increasing physical activity, enhancing community development, and supporting local farmers (Izumi, Wright, & Hamm, 2010; National Farm to School Network, n.d.-b; Winston, 2011) . As is often the case across the nation, school districts in the state of Florida procure a large portion of their food from government programs, including the Department of Defense Fresh Fruit and Vegetable Program or USDA Foods in Schools, at low cost. These monetary incentives have been federal policy in the U.S. since the creation of the National School Lunch Act of 1946 Act of (2010 . This act provides federal funds to purchase and distribute food among participating schools. SFAs receive a specified reimbursement from the federal government for every meal served free or at a reduced price to children whose households' limited incomes qualify them for support. At the time of this study (2014), the threshold for reduced price lunch was 185% of the poverty line (a maximum of US$44,123 for a family of four), while the threshold for free lunch was 130% of the poverty line (a maximum of US$31,005 for a family of four).
Although Department of Defense and USDA Foods in Schools provide the necessary minimum requirements for the student's nutrition, much of the food is dried, frozen, or canned in addition to being procured from other states. Fruits and vegetables represent significant expenditures by the school district and are often not eaten by children, contributing to plate waste, or the edible portion of food served that is uneaten and discarded. In a study by Cohen, Richardson, Austin, Economos, and Rimm (2013) , 73.3% of vegetables and 46.8% of fruit per meal component on average were wasted, accounting for annual waste costs of US$100,393 and US$33,532, respectively, for Boston Public Schools. Transportation of these products over long distances also has an environmental impact. While in some cases it may be more environmentally desirable to transport food rather than degrading local resources (Morgan & Sonnino, 2008) or spending greater energy to grow it locally, in other cases there is opportunity. Florida has an ideal climate for year-round production of a wide variety of products as well as the support industries for processing these products (e.g., citrus).
Historically, these policies have benefited schools by assisting them with access to affordable food and have acted as a price support for producers during times when market conditions were unfavorable or when food prices were low. Additionally, farm policy in the United States has focused increasingly on driving down the price of commodity products like corn and soybean, with very little support for the production of fruits and vegetables and other specialty crops (Schoonover & Muller, 2006) . Today, many schools participating in National School Lunch Program (NSLP) buy food in prearranged volumes, and in recent years little of the product represents actual surplus. In 2015, less than 1% of total federal cost for school food purchases represented bonus or surplus in the market (USDA Food & Nutrition Service, 2017) . While these farm policies may have benefited many producers financially, in many other ways they have been unsuccessful. Supports for commodities such as corn and soybeans, often used in producing animal feeds and other processed foods, have driven down the cost of meat products as well as other fattening, sweet, or salty foods such as prepackaged snacks, ready-to-eat meals, fast food, and soft drinks (Fields, 2004) . The cost of fresh fruits and vegetables remains significantly high relative to an SFA's food budget; however, in some cases, fruits and vegetables purchased locally may eliminate some handling and transportation costs associated with land-distance suppliers, helping to cut costs for schools (Izumi, Rostant, Moss, & Hamm, 2006) .
The Dietary Guidelines for Americans clearly state that throughout their lifespan, optimal nutrition plays an important role in a child's growth development (USDA & U.S. Department of Health and Human Services, 2010) . Studies suggest that F2S programs have the potential to be an effective strategy that communities and schools can implement to improve children's health (Berlin, Norris, Kolodinsky, & Nelson, 2013; Bontrager Yoder, 2014) . Indeed, schools are a natural setting for influencing a child's activity and play an important role in influencing the eating patterns and behavior of children (Dehghan, Akhtar-Danesh, & Merchant, 2005) . It is estimated that school-aged children eat between 19% and 50% percent of their total daily calories at school (Gleason & Suitor, 2001) . Unfortunately, food offerings at schools are often high in sodium, sugar, and fats and low in vitamins and nutrients (Centers for Disease Control and Prevention, 2009 ). However, it should be noted that there have been some positive changes. Under the Obama administration, the 2015-2020 Dietary Guidelines were revised to (1) follow a healthy eating pattern across the lifespan; (2) focus 1 Title I schools are local educational agencies (LEAs) and schools with high numbers or high percentages (at least 40% of enrollment) of children from low-income families. When a certain percent of the school's student population meets the requirement for a free or reduced lunch, the school is designated as Title I and is eligible to receive special funding. Schools with 75% of students whose families are classified as impoverished are automatically allocated Title I funds, while schools with 35% (or higher than the country's average) of students who qualify for reduced price or free of charge lunches are also eligible. Ultimately, it is the discretion of the school district as to the number of schools it serves. on variety, nutrient density, and quantity; (3) limit calories from added sugars and saturated fats, and reduce sodium intake; (4) shift to healthier food and beverage choices; and (5) support healthy eating patterns for all (U.S. Department of Health and Human Services & USDA, 2015). As such, "school staff members supervising cafeteria time should model healthy habits and use appropriate supervisory techniques for managing the school cafeteria" (Centers for Disease Control and Prevention, 2011, p. 52).
Low-income or impoverished families are at a major disadvantage when it comes to purchasing healthy food such as fresh fruits and vegetables, resulting in infrequent consumption of these foods by children from these families. Indeed, poverty and food insecurity are associated with lower food expenditures, low fruit and vegetable consumption, and lower-quality diets (Drewnowski & Specter, 2004) . In addition, children from low-income families are often less knowledgeable about nutrition. Hall, Chai, and Albrecht (2016) found differences in nutrition knowledge and behavior outcomes between students surveyed at Title I and non-Title I schools. 1 Nutrition education at home, or the lack thereof, is not the entire problem. Although parental involvement in conjunction with communitywide programs and policies are essential to developing healthful eating habits in children (Lindsay, Sussner, Kim, & Gortmaker, 2006) , cost, difficulty getting children to eat healthy foods, and easy access to fast foods remain significant barriers (Slusser et al., 2011) . Finkelstein, Hill, and Whitaker (2008) concluded that as students move to higher grade levels, à la carte and competitive foods sold through vending machines become more readily available and their eating habits become less healthy. Consumption of these unhealthy foods by adolescents is associated with decreased consumption of school lunch servings and decreased nutrient intake as well as increased contribution to plate waste (Templeton, Marlette, & Panemangalore, 2005) . The availability of competitive foods is associated with lower consumption of fruits and vegetables and higher intakes of total fat and saturated fat (Kubik, Lytle, Hannan, Perry, & Story, 2003) . Because students spend such a large portion of their day in schools, schools are in a unique position to influence the dietary habits of schoolchildren (Story, Kaphingst, & French, 2006) . The need for healthy school cafeteria food is great, but prohibitive costs, budgetary and personnel constraints, and limited alternatives for procurement force many school districts to make difficult decisions.
Until recently, very few researchers have looked at schools procuring fresh foods from local sources through traditional distribution channels. In 1996 and 1997, the first F2S pilot programs were established in California (Santa MonicaMalibu USD and The Edible Schoolyard, Berkeley) and in Florida as the New North Florida Marketing Cooperative (National Farm to School Network, n.d.-a). The Santa Monica program's fruit and vegetable salad bar offered children from lowincome families a replacement to cafeteria offerings; due to its popularity, the salad bar became standard at every school in the district (Vallianatos, Gottlieb, & Haase, 2004) . The program in North Florida eventually reached parts of Georgia and Alabama; however, the results of those efforts were mixed due to issues regarding distribution, logistics, and quality control. Both programs were important steps for the growing F2S movement and the creation of a national F2S network.
Some tools exist to assist producers and schools in the procurement process. Holcomb and Vo (n.d.) developed an F2S distribution cost template that incorporates vehicle operating costs, fuel economy, maintenance, repairs, and insurance, as well as depreciation and labor. Watson, Treadwell, Prizzia, and Brew (2014) developed a farm-toschool procurement calculator to assist specialty crop producers and school foodservice staff in converting bulk units (bushels, crates, etc.) into ¼-, ½-, and 1-cup serving sizes. These tools can aid in procurement transaction decision-making by easily converting units and estimating costs.
While the F2S movement is popular, and the concepts and ideas are sensible, the successful implementation of many activities has proven to be challenging. The economies of scale regarding school food, as well as local, state, and national food and farm policies have made local procurement quite difficult (Joshi, Azuma, & Feenstra, 2008) . Despite these challenges, the procurement of local and regional foods by schools, and the education of children and communities about local products, are important factors in creating demand for such products, and are critical to the goals of F2S activities (Joshi, Henderson, Ratcliffe, & Feenstra, 2014) . Schools operate on limited budgets, and so maintaining low costs is extremely important to ensure cafeterias continue to operate and serve children. Some studies have suggested that, in addition to strategies to reduce the cost of local food, the creation of programming that builds relationships between school foodservice buyers has the potential to result in increased local procurement (Roche, Conner, & Kolodinsky, 2015) . The National Farm to School Network, for example, has a number of tools, including its State Farm to School Networks Toolkit that includes information for establishing a robust network structure (National Farm to School Network, 2018) .
During the 2014-2015 school year, the SCSD made positive headway in its effort to create a successful F2S procurement strategy and expand local food offerings in its cafeterias. Indeed, expenditures for local food purchases by the SCSD more than doubled from the previous school year, and small farm producers heralded the progress as a positive step for those interested in direct sales to institutions like schools (Benson, Russell, & Kane, 2015) . Further evidence includes testimony from personnel in the Food and Nutrition Services of the Sarasota County School Board, stating that much of this success is due to the factors including (1) passionate people (i.e., champions) who believe in the vision of F2S and who advocate its benefits, (2) commitment of dedicated personnel responsible for procurement coordination efforts with producers and school foodservice, and (3) an investment in financial resources to support personnel, such as a dedicated coordinator to synchronize F2S efforts between the school district and local producers. While it is important to view these strides positively, it is equally important to recognize that much more work is necessary.
Like many urbanized areas in Florida, Sarasota County has experienced significant growth due to the demands of increased population. Large tracts of land that were once used for agricultural production are now zoned for commercial, industrial, or residential use. From 2007 to 2012, the number of farms in Sarasota County decreased 7.2%, from 305 to 283 total farms, while average farm size has increased 41.5% from 200 to 283 acres (81 to 115 hectares) (USDA, n.d.-a). This trend of consolidation of farmland is like other areas in Florida and throughout the U.S. As patterns of land use in the county shift, so too do people's access to fresh, locally sourced food products, as well as their interactions with local producers. While patterns of land use (agricultural and urban) and the associated boundaries of food systems can shift rapidly, political boundaries change less frequently. This is important because researchers and policy-makers often have different definitions of what is local, and most are guided by political or geographic boundaries. This reality, coupled with nonstandardized food ordering and procurement systems, leads to a complex network of relationships with SFAs, distributors, and producers with no onesize-fits-all analytical approach (Watson, 2016) .
In many cases, development and urbanization, as well as race and class issues, have created areas where access to fresh food products is difficult. These areas, known as food deserts, are often located in proximity to schools, as seen in Appendix A. Many households in these urban areas also have a greater number of children whose families are eligible for Supplemental Nutrition Assistance Program (SNAP), commonly known as food stamps. This issue is greater for children from minority groups, as nonwhite families with children compose 52.3% of households participating in SNAP nationwide (USDA Food & Nutrition Service, 2016) . As with Sarasota County, many schools in Florida are in urban areas where a larger number of SNAP-eligible children reside (Appendix B).
In 2014, the Food and Nutrition Services of the Sarasota County School Board was awarded a US$100,000 USDA Farm to School implementation grant. Those funds partially supported the hiring of a dedicated farm-to-school coordinator tasked with enhancing communication between SFA, distributors, and local producers. Contact between SCSD and researchers at the University of Florida's Farm to School Program was made and resulted in a collaboration. That collaboration provided us as researchers at the University of Florida with a rare opportunity to analyze local food purchases of an entire school district. Our analysis offered insight into the types, volume, and price of commodities purchased by the SCSD during the 2014-2015 school year, compared to the previous school year. In addition, researchers analyzed and compared differences in the percentages of local food purchased by Title I and non-Title I schools in the district. It is believed these analyses will help SFA create more effective procurement strategies and assist local food producers in making better marketing decisions. The need for more nutritious, locally produced foods, particularly by children from low-income families at Title I schools, presents a unique marketing opportunity for producers. Watson, Treadwell, and Bucklin (2018) present survey data and interviews from producers of different farm sizes in the Southwest Florida area regarding production, distribution, and transportation capabilities; markets served; and interest in organizing a cooperative to serve institutions like schools. Producers agreed that selling to schools is an important marketing opportunity, and small producers expressed strong interest in forming a cooperative to sell fresh fruits and vegetables to schools. However, most expressed concern and frustration about compliance from distributors. One producer who had previously won a bid to sell to a school district indicated that their product never arrived at the schools, and that the lack of traceability and accountability in the system discouraged them further working with the school district. Certainly, incidents like these can stifle the development and success of F2S programs as farmers feel sidelined. While issues with distribution are a major obstacle in and of themselves, identifying the quantity, type, and price paid for local products is a necessary initial step in establishing relationships and coordinating transactions among producers and school districts.
The goal of this work is to present a method for estimating the potential for local procurement by describing, analyzing, and reporting local food procurement in the context of an emerging F2S program in Sarasota County, Florida. Previous research describes the benefits of F2S, but often lacks a detailed account of specific procurement activities that aid decision-making. While there are studies that use a qualitative case study approach (Izumi, Alaimo, & Hamm, 2010) , or a survey (Colasanti, Matts, & Hamm, 2012) , most do not provide a detailed analysis of all the procurement activity for specific products at the district level over time. Therefore, the research objectives of this paper are to:
1. Summarize total fresh and locally produced food products by the Sarasota County School District during the 2014-2015 academic year; 2. Describe trends and seasonal patterns of total fresh food and local food purchases by the Sarasota County School District during the 2014-2015 academic year; and 3. Identify opportunities to expand local procurement of fresh fruits and vegetables in Southwest Florida.
Methods
We as researchers at the University of Florida analyzed purchase report data acquired from distributor invoice lists of food purchased by the SCSD after USDA implementation grant funds were used to hire a dedicated F2S coordinator. Data for school food purchases from the SCSD during the 2014-2015 academic school year ranged from July 7, 2014 , to May 20, 2015 . Products included fresh fruits, vegetables, and eggs, purchased by 38 public elementary, middle, and high schools within the county. Each weekly purchase report contained an invoice number, the name of the school where the product was delivered, an invoice date, and a school identification number. Additionally, the same line provided a description of the product purchased (commodity name and pack size), the quantity of the product ordered (unit), the price per unit, the line-ordered amount (price per unit times the number of units ordered), the quantity delivered, the price per unit delivered, and the total dollar amount of the product delivered. The data were analyzed using Microsoft Office Excel 2016. The software made it possible to aggregate, sort, and compile meaningful statistics for an entire academic calendar year. Columns containing total dollar amount spent were searched and aggregated using a SUMIF function statement in Excel. The function searches the column and sums or aggregates all values from the array that meet only the criteria or argument specified. In this case, that criterion is the production description (e.g., "oranges"). The SUMIF function assists with extrapolating the total market value and weight of each commodity from the purchase report data. With this method, it is relatively easy and efficient to sort through hundreds of line items and aggregate only those values that match the argument. This allows for easy calculation of market value per unit as well as the price per serving with USDA conversion factors considered.
Just analyzing the total amount of fresh food purchases by each of the schools within the district reveals very little useful information. This is because the amount spent by each school on average will be proportional to the number of students who attend. In other words, the larger the student body, the greater the amount spent on fresh fruits and vegetables by that school. Regarding F2S, it is more appropriate to analyze the quantity of locally sourced product. Again, because this amount depends on the number of students enrolled at each school, it is more appropriate to calculate the amount of Florida-sourced products as a percent of the school's total food fresh food purchases. This allows us to determine which schools, in relation to others in their district, are more proactive at (or better equipped for) sourcing locally produced fresh food products.
Segmenting schools based on socioeconomic factors, student enrollment, and location to make meaningful comparisons is problematic when the sample size (i.e., the number of schools in the district) is small and certain data sets are not available. We analyzed data on local food purchases from with Title I schools and compared those figures to non-Title I schools. We employed a Wilcoxon Rank-Sum Test, as it is quite suitable for handling data when small sample sizes are present. In the Wilcoxon Rank-Sum Test, the goal is to calculate, with a specific certainty, whether there is a statistical difference in the median between the samples in study. The null hypothesis of the test assumes there are no statistical differences in the median difference between Title I and non-Title I schools, such that:
The alternative hypothesis in this study assumes with at least 99% (α=0.01) certainty that there is a statistically significant difference between the median values of the two groups. The two samples compared test the hypotheses of differences between Title I schools and non-Title I schools in the SCSD regarding the amount spent on Florida-grown products by each school in the district, as a percent of their total fresh fruit and vegetables purchases.
The Wilcoxon Rank-Sum Test is conducted by organizing all data points for Florida-grown products as a percent of total purchases for each sample containing both Title I and non-Title I schools into a single column. Each sample is then counted where Title I schools are classified as sample 1 ( ) and non-Title I schools are classified as sample 2 ( ). An adjacent column uses binary values where "1=Title I" and "0'=non-Title I" to distinguish between the two types of schools. The data points are sorted from smallest to largest and ranked in ascending order. In the Wilcoxon RankSum Test, samples that have the same value are assigned an average of that rank. The samples are then re-sorted to signify Title I or non-Title I to calculate N1 and N2 (not and ), where N1 is the sum of the ranks of all samples in the first group and N2 is the sum of the ranks of all samples in the second group. The next step in the test requires calculating the value for , which in the Wilcoxon Sum-Rank Test is equal to either N1 or N2, whichever has the smaller sample size.
Once 
Results and Discussion
The total market value, and therefore the total cost to the SCSD for all fresh fruit and vegetable products purchased regardless of origin, was US$855,102. Total fresh fruit and vegetable purchases, excluding eggs, totaled US$849,817. A detailed list of the market value, weight, cost per pound, and cost per serving for all food products purchased by Sarasota County is in Appendix D. The top 15 products accounts for US$653,307, or 77.0% of the total expenses thus far for the county (Figure 1 ). Sliced apples ranked first in terms of market value, accounting for US$142,982 of purchases or approximately 17.0% of total cost. Broccoli florets, which ranked second, and whole carrots, which ranked third, were also significant sources of expenses, with US$73,796 (9.0%) and US$51,798 (6.0%) spent, respectively. Of all products purchased during the 2014-2015 school year, fresh herbs were by far the most expensive products per pound. Fresh sage, oregano, dill, thyme, basil, rosemary, and mint were the top seven most expensive products per pound, in that order. Excluding herbs, snack pack blueberries were the most expensive product, averaging US$12.72/lb. However, the school district only purchased 163 lb. (74 kg) of snack pack blueberries, which represented a rather insignificant quantity. Sliced mango was also quite expensive at US$9.24/lb. with 81 lb. (37 kg) purchased. Similarly, snack pack pumelo averaged US$5.15/lb. with 346 lb. (157 kg) purchased. The expense of these products is likely attributed to the valueadded processing, packaging, and convenience. Spring-mix lettuce averaged US$4.80/lb., ranking thirteenth of all products purchased. Additionally, pineapple chunk snack packs at US$4.56/lb. and honeydew snack packs at US$4.40/lb. ranked fourteenth and fifteenth, respectively; however, they too are purchased in low volume. The most expensive products per serving were mango slices, snack pack blueberries, and pineapple chunks at US$1.22/serving, US$1.19/serving, and US$0.71/ serving respectively. Again, value-added products are significantly more expensive than minimally processed fruits and vegetables.
Sarasota County purchased 36 different Florida-grown fruit and vegetable products with a market value of US$269,379. Florida-grown products represented 31.7% of the total market value of all food spent by the SCSD for the academic year. Of all Florida-grown fruits and vegetable products purchased, strawberries had the largest market value of US$44,896 (Table 1) . Local strawberries account for 16.4% of total local purchases and 98.8% of all strawberries purchased during the entire school year. Locally sourced strawberries cost US$2.27/lb. or US$0.29 per ¼ cup (32 g) serving. Florida-grown oranges ranked second with US$33,978 spent, accounting for 12.4% of total local purchases, with 70.6% of all oranges purchased being sourced from with the state. Red potatoes, grapefruit, grape tomatoes, tomatoes (slicers), cucumbers, watermelon, cherry tomatoes, fingerling potatoes, broccoli florets, and zucchini squash accounted for significant sources of local food purchases during the 2014-2015 academic year. These top 15 products purchased represent 92.2% of all Florida-grown produce, with a market value of US$248,416. A complete list of all local products including their total market value, total weight, cost per pound, and cost per serving is in Appendix E.
The top three local food products by total, local, and potential purchase for fruit and vegetable subgroups are in Table 2 . For fruit, locally produced strawberries accounted for the largest purchase with US$44,896, but oranges have the greatest potential for local sourcing with US$14,125. Within the dark green subgroup, locally produced spring-mix lettuce was the largest purchase with US$30,851, whereas broccoli florets have the largest potential within the category at US$68,319. Tomatoes (slicers) had the largest potential purchase of all red/orange vegetables with US$5,271, even though local grape tomatoes accounted for the largest purchase by product within the category with US$11,176. For starchy vegetables, red potatoes were the top local product purchased within For other vegetables produced locally, green beans were the top product with US$19,968, while the potential purchase was greatest for whole cucumbers with US$6,317. F2S procurement covers a wide variety of locally sourced food products, such as meats, dairy products, and baked goods; however, most procurement activity focuses on purchasing fruits and vegetables. In contrast to other areas in the United States, Florida's climate is well suited to producing a wide variety of fruits and vegetables, particularly during the late fall, winter, and early spring months when schools are in session. Figure 2 shows local and non-local fresh food purchases by the SCSD for the 2014-2015 academic year. Florida's commercial production season is aligned with serving markets that are incapable of producing food, most notably in winter months. In general, small amounts of local fresh food purchases (e.g., watermelon) are available during late summer months from July going well into November and December. Holiday breaks ensure that food expenditures in general are limited, particularly during the winter break in late December. However, as Florida's commercial season progresses, crops such as winter greens (kale, collards, mustards), oranges, strawberries, cabbage, and potatoes become available to schools for purchase. The USDA's MyPlate nutrition guide suggests a focus on making healthy food and beverage choices from all five food groups including fruits, vegetables, grains, protein foods, and dairy to get the essential nutrients (USDA & U.S. Department of Health and Human Services, 2010). MyPlate also suggests that 50% of a meal consists of fresh whole fruits and a variety of vegetables. Vegetables are further classified into five subgroups: (1) dark green, (2) red/orange, (3) starchy, (4) peas and beans, and (5) other. Examples of dark green vegetables include kale, collards, and spinach; red/orange vegetables include carrots, pumpkin, and red peppers; starchy vegetables include potatoes and sweet corn; peas and beans include blacked-eye peas and lima beans; and other vegetables include summer yellow and zucchini squash varieties, green peppers, and celery.
The fresh food category with the highest expenditure by far is fruit, with US$439,312 in total purchases, of which US$130,479 (29.7%) was local food (Figure 3) . Dark green vegetables total US$164,308 with US$38,532 (23.5%) sourced from Florida. Red/orange vegetables accounted for US$109,674, with $28,401 (25.9%) sourced from the state. Vegetables categorized as other or starchy totaled US$87,005 and US$48,015, respectively, while the locally produced share of each was US$49,407 (56.8%) for other and US$21,325 (44.4%) for starchy. Sarasota County did not purchase any peas or beans, but there were additional vegetables purchased-primarily herbs-that did not correspond to any of the recognized MyPlate vegetables subgroups. These were categorized as "unclassified" and totaled US$6,514, of which US$6,117 (93.9%) were locally produced.
Fruits and vegetables were categorized by MyPlate subgroups according their weight. Total fruit weight was 406,003 lb. (184,160 kg) with In some schools, a high proportion of students' families are disadvantaged financially and thus these schools have a large share of the student population that are eligible to purchase reduced price lunches or are provided meals free of charge.
Separating the Title I schools from non-Title I schools allowed for a Wilcoxon Rank-Sum test. This test is appropriate when comparing two independent samples when you cannot assume that the data is normally distributed. In this instance, we are interested in the median differences of Title I schools versus non-Title I schools regarding the percent of Florida-sourced fresh fruits and vegetables as a proportion of all fresh food purchases.
The Wilcoxon Rank-Sum test for two independent samples is a non-parametric alternative to other sample tests such as the t-test, often used with the assumption of a normally distributed data, particularly in the case with small samples sizes where n ≤ 30 or the measurement level of the data is less than interval. These factors can render t-test results unreliable; therefore, the Wilcoxon RankSum test is a viable alternative of hypothesis testing. This test has non-overlapping hypotheses of the null and the alternative with the former indicating no effect and the latter suggesting some supplementary effect regarding differences in the median population.
In total, there are 38 schools with measurable data in the SCSD, of which 12 ( ) are considered Title I and 26 ( ) are non-Title I. Therefore, since our sample size in both samples is less than 30, we cannot assume they are normally distributed; however, each of the observations in the sample data set is independent. Indeed, a histogram of the percent of local food purchases of the schools is skewed for both Title I and non-Title I schools ( Figure 5 ).
In the analysis, the absolute value of the Z score was greater than the absolute of the Z critical value at α=0.01. Therefore, we can reject the null hypothesis that the median difference in locally sourced food purchases as a percent of total food purchases between Title I and nonTitle I schools in Sarasota County is equal to zero. The average Title I school in Sarasota County spent 29.6% of its fresh fruit and vegetable budget on Florida-grown products, while non-Title I schools in the district spent 34.1%. Statistically significant differences in these two groups of schools likely indicate the existence of potential barriers to successful local procurement activities for Title I schools. Alternatively, these results may also reflect the effects that government support programs such as the Fresh Fruit and Vegetable Program have on local food procurement for Title I schools. In many cases, larger quantities of fresh food from these government programs are purchased by Title I schools, and the selections are much broader than the items served at lunch or breakfast, so the effect of non-local items may dilute the overall F2S local percentage. This should not necessarily be surprising given the financial resources in many Title I schools and the opportunity to participate in such programs. Nevertheless, future research should place greater focus on Title I schools to identify specific needs that will benefit these schools to procure locally sourced food products.
Conclusions
This article summarizes total and local food purchases, describes trends and seasonal patterns of local food purchases made by the SCSD during the 2014-2015 academic year, and identifies challenges and opportunities for expanding local procurement. Vegetables from the dark green and red/ orange categories and fruit, specifically oranges, broccoli florets, tomatoes, and cob corn, are products that show promising potential for expanding local food procurement. The seasonal nature of Florida's commercial crop production might create challenges for some producers (e.g., large producers) and opportunities for other (e.g., small producers) who otherwise might not have access to these institutional markets.
This research contributes to the literature by providing an analysis of procurement activities including type, volume, and price of select specialty crops used in an area with a high population and socioeconomic differences. While this study provides an analysis of these activities at a basic economic level, it also highlights important differences in procurement activities at schools with varying socioeconomic demographics. Title I schools in the district source fewer local products as a percent of their total food purchases compared to their nonTitle I counterparts. Ironically, it is specifically these students that F2S programs are designed to benefit the most. From the literature we found that students at Title I schools are often less knowledgable about the importance of nutrition, and in many cases food from school represents a major percentage of their caloric intake. Given these findings, we recommend that SFA provide greater support and funding to Title I schools so that they are better prepared and equipped to procure local products. Future research projects should focus on procurement strategies that assist Title I schools in maximizing their local food purchases at minimum costs.
While federal and state policies are in effect to provide funding for administrative leadership and research to expand procurement, there is little direct support at the local level. Many states, including Florida, have a statewide coordinator responsible for expanding the growth of F2S programs and helping to train educators and nutrition staff, as well as for facilitating other necessary activities. However, few school districts A few school districts such as Sarasota County have a dedicated F2S coordinator who acts as a point of contact for the school district administrators, producers, teachers, students, and families to strengthen the connection of local fresh food products and the community. Other school districts are not so fortunate, and while some individuals have been proactive champions-essential to the development and implementation of many F2S activities-procurement issues are likely to require additional support and assistance from trained personnel. A dedicated F2S coordinator at the district level can leverage existing relationships and facilitate the creation of new partnerships. Additionally, we recommend greater capital investment in equipment and facilities to expand access, particularly for small farmers, to this market. This includes facilities to aggregate and store product as well as equipment to minimally process products in a manner that is adequate for school foodservice and kitchen staff. The USDA offers competitive grants for implementation and planning, equipment assistance, and community facilities in addition to loans and grants authorized by the Health Hunger-Free Kids Act of 2010 and the Richard B. Russell National School Lunch Act to eligible school districts. These funds can serve multiple functions by helping to establish farm to school programs, assisting schools in feeding kids, providing healthy, local meals, teaching students about food, farming, and nutrition, and supporting local agricultural communities. Program administrators can seek additional resources from the USDA Food and Nutrition Service's Farm to School Grant Program. 2 The information in this article has a wide range of implications for F2S procurement activities and policies. However, some of the most difficult obstacles to successful F2S procurement relate to distribution. Most schools rely on one or a few broadline distributors to provide them with a wide variety of products for their cafeterias. These broadline distributors often prioritize quality and volume over other differentiating characteristics 2 See the Community Food Systems page at https://www.fns.usda.gov/farmtoschool/farm-school-grant-program such as being locally produced. School districts may attempt to coordinate delivery of local products, but in many cases, producers lack adequate transportation or the necessary time to deliver fresh food directly to schools. Schools also may lack the equipment or personnel necessary to pick up food directly from producers. Additionally, both producers and schools may be ill equipped to transport, handle, and minimally process fresh local food products. Hence schools often resort to relying on the broadline distributor to facilitate those functions, which creates a new set of problems (e.g., transparency, fewer dollars retained in the local economy, difficulty establishing longterm relationships, etc.) of which local producers have expressed frustration that stifles further F2S development. Ideally, policy would reflect the greater investment in time, money, and resources necessary to provide these stakeholders with the means to coordinate their efforts. Future research efforts should focus on coordination strategies to help farmers pool their resources, lower their costs, and provide quality products in the necessary volumes so they can directly access schools and other institutional markets.
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